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“FR... EPA PFAS ARelated Research

AAnaIytlcaI Methodsto detect, identify and quantify PFAS In
emissions and ambient air

AChemical Transport Modelintp predict atmospheric dispersion
and deposition associated with air sources

AEffectiveness of Thermal Treatmentsr destroying PFAS
materials
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So many PFAS compounds!
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Vil ... EMissions Measurement Considerations/Challenges

Age cy

AEmission sources are diverse:
¢ PFAS chemical manufacturers
¢ PFAS used in commercial applications

¢ PFAS emitted during thermal treatment of waste (e.g., AFFF,
biosolids, municipal)

¢ Products of Incomplete Combustion (PICs)

AProcess can alter emission composition

Example Coating Process

Avalidated source and ambient air methods for PFAS do

not exist, but some research methods are available
( ‘ \ / HFPO-DA decarboxyl \
ACurrent emissions tests often target only a small numbe e 00 Ff
of PFAS compounds for analysis while significantly more L T
may be present Pt "
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T ORD PFAS Emissions Measurement Activities

9 V

ASupporting multiple State emissions testing campaigns
¢ States and Regions are those most concerned and looking to EPA for guidance
¢ ORD collaborating to provide technical guidance and measurement assistance
¢ Providing options for more comprehensive emissions characterizations
¢ Analysis of industrial emissions samples fortemgeted PFAS compounds
C Actively participating or leading field emissions tests

ASupporting EPA Program Offices
¢ Office of Air Quality Planning and Standards (OAQPS)
¢ Office of Land and Emergency Management (OLEM)

AMethods development research and field evaluationshigess

ar

AConducting combined methods development and
source characterization field testing where possible
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V... Semivolatile/Nonvolatile Sampling Methods
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A Modified SW846 Method 0010 (MM5) Train for polar
and nonpolar PFAS compounds

A Extra XAE trap for breakthrough
A Modified glassware rinses

A Separate solvent extractions for polar and nonpolar
compounds

A Four (4) separate fractions for analysis

A Primary approach for targeted and nasrgeted analyses
A 1sotope dilution for targeted analyses

A Use of internal and prgsampling surrogate standards
(limited by availability of isotopically labeled standards)

A High resolution mass spec nontargeted analyses

A Other Test Method (OTM)5 underway for polar PFAS
compounds

A Expanding to include fluorotelomer alcohols (FTOHS)




Volatile Sampling Methods

AUsing SUMMA canisters (limits use to nonpolars)
A Sorbent traps (suitable for polars and nonpolars)

AMoisture and acid gases a problem for both
approaches

AGC/MS analysis for targeted and rtamgeted
compounds

ACZLC3 targets
(e.g., CF4, CHF3, C2F4,C2F6, C3F6, C3F8, etc)

Alndustrial PFAS
(e.g., E1, HFPO, FTOHs)

AHigh resolution mass spec nontargeted analyses
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Ve Non-Targeted Analysis

A High resolution mass spectrometry

A Software calculates exact number and
type of atoms needed to achieve
measured mass, e.g.lRO,

1.262

A Software and fragmentation inform most %
likely structure £

F Molecular Formula: C,HF.O,
Monoisotopic Mass: 179.984585 Da

F
A With mass, formula, structure known, 740& -
potential identities determined by i V/a
database search oty / Ak | HsbADT 2

ChemSpider

Searchiand shate dhamisibv

Source: Strynar et al. 2015; Sun et al. 2016




Innovative Measurements Research

Field Deployable, Time of Fligghemical lonization
Mass Spectrometer (TQEIMS)

i A Realtime measurement of polyfluorinated carboxylic acids
(PFAS) and FTOHs

A Super sensitive (ppt measurement levels)
A Currently being evaluated as a process emissions analyzer

Total Organic Fluorine/™
A Combustion/lon Chromatography?
A Potential technique 1=
A Sample collection an important

T g aspect




G Take Home Messages
AReliable and comprehensive PFAS and PElat&d emissions measurement
methods are needed for multiple purposes

AApplication to thermal treatment/incineration/combustion sources a major focu:
amongst a host of methods for all media

Aldentifying what compounds need to be targeted for measurement is the hard |

ANontargeted analyses are critical to knowing what compounds are present bec
62dz R2y QU FTAYR 6KIUO é&2dz R2y Qi f 221

ASurrogate approaches are needed to know exactly what goes in and what com

ANeed to have access to actual sources to evaluate methods and conduct
comprehensive source characterizations

AORD collaboration/partnership is integral
o
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Understanding PFAS Air Fate and Transport:
A Case Study outside Fayetteville, NC

Acknowledgements:
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This is a research case study. Focus on specific sources of pollution does not reflect US EPA policy and does
not indicate any potential actions or judgements on behalf of the Agency towards those entities.
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Case Study: Cape Fear River Basin
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A Among other compounds, GenX (HFBR)

was of primary concern to residents
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Greensboro / w}‘ﬁ,-..
A Upstream fluoropolymer manufacturey & oDurham b
Chemours, Inc. R
Charlotte O3 el s
i _i_::. Fayetteville 2 -
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A Relatively isolated from other L PFAS @ h_;-;}
' i Manuf A
potential PFAS air sources (nearest known s tr.,—u'
e ington

producer is 250+ miles away)

A Reductions in Cape Fear River water after
water discharge mitigation steps taken at References:
manufacturing facility

Nakayama, S. et al. EST, 2007.
Strynar, M. et al. EST, 2015.
Sun, M. et al. EST, 2016.
McCord, J. et al. EST, 2019.
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Nealfield well samples suggest
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multiple pathways to contamination
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Residential Well Sampling Results: |~
Sept 2017- Sept 2019
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Sample Results in parts per trillion (ppt)

_‘A - GenX >= 140 ppt

‘.\:7/ I:] Total PFAS >= 70, or Any PFAS >= 10
Vi - Non-Detect or All PFAS < 10 ~d
. O 7 miles from Chemours Property 9
@ o 5 miles from Chemours Property [
%

O 3 miles from Chemours Property
r_r\? Chemours Property

\ g %

Disclaimer: NC DEQ makes this data available on an "as is" basis. The NCDEQ does not warrant the d
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https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NCCT&dirEntryId=340233



https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NCCT&dirEntryId=340233






http://www.epa.gov/cmaq






























https://www.epa.gov/pfas/epas-pfas-action-plan
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
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